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wi*3fli] n^&mmt hots 

a^v^^^^at^^ io 

& ± # v »^ >v - y *»a i^n * - 1 £ # m t -r z> 

^3 KfB«cDj|*^X^CDf&3fc**£o 
[11**6] BUfBSiJft®ffii> fifffiT'n ?mzmif 

&fbt<DmMmt<Dm£lt, )EfyUU-y3^ffl 30 

^x»tti-?z z t i&mt -tzmxm i nmm *a 7 v> 

jtr^X^coC AD U-f r*J Y<T>/*9- >li, f«3-t 

4 a ft mm * &m -r & -? n ^ 9 a & ibis l £ mm m u et 

Bl^^fBli^-Cabc-C, io 

m%mm sft^iiiicii^ # v^Bf * finest* 
v x ^ o-^-fifc £• ant -t * mmwm<omm 4 

ffi^fBii^o 

[IP^COiMffl&lfcfl] 
[0 0 0 1 ] 

i&we>j%-t zftmft-m 50 
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[0 0 0 2] 

A ? S*Sn^R I SCf WJ-jitT'H^Z. 

TO&fOSr— SP. nv*y ^yV* -Y* **tl ? B#<ft i * o T 
#18 L /c^SB -t x r ^ y n y -f t ~f *S 

[0 0 0 3] ?P>tcJ5^, £0>«IMfctf>iliaKffv», v 

[0004] a*, dr am^ k-co^commm^^ 'J 
^ isijftM^f * ^@^fam l . #«i ftttsf k * v> t 

•SWic^L<, *o^?7rt©*ag<K«>jEi* (50- 

6 0%) : £r t ^i6Tv^it. i3 J: V^Mitm *) & 

[0 0 0 5] tiWn-y-^f^^li, frfctti::® 
8&/^ ^ - > /At* 13, ^ -=E t'/nM X <t) > * 'J 

[0006] i<0i9 fc*4f K J: •? . JJtt<0 o ->* 7 ^ f 
• T> K • X^-X (01TL/S ) *-7 

[0 0 0 7] 

fit) iz&M-f^ # flBBf <o/< ^ - > -t ffi c «t o r ff 0 i 
[0 0 0 8] f^r, *-7gB(i, S$fl9i:®*v3 7 h 
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[ooo9] :of«ti, ±i5<7)*if i-^^sn^fc 

<D * - *<£> bT HE i: f 4 7, ? <r> * a 

[0010] io 

[0011] 

mwv>m.M<r>w*m bit, @i^#.b?,lt, 

im 1 oHJSJgJR] 0 1 li, £ *>5&B!«)* 1 oHift^S 2" 
10 0 1 2] if, SlCf J:tI:, IgST. 1 Kfc 

fcCADW7"7 h£IH2 (A) K*fo i2 (A) 
^tCADl/^7'>H±, 0. 1 8 fi mOff-f >JV- 
^T-ffM ?fl4ny-y? •yv** Off^Sii/* ^ - > eo 
— gBT-*& 0 

[00 13] 02 (A) C^tioC, ny-^f;q 

-i>o #CK> ISST. 2iCj3V>T, jlV-->3>/< 
J^-^vUl/-^ [:Ait5„ -> 5 jl U - -> a > 

l±, »#»:ft. U>XBP» (N A) , 3k-l/^7 
r** (a) £i*lf£i l/y^l-yn-t^l 
ftfcLTJi, U h <r>mM& * 0^^568 (n, 
k ) , SitfcjSJg * f «r ^tf * c: £ TFf § 4 o "0 
[0 0 14] ^CC, IgST. 3 Ki3V>T, S*»*IS: 

X "0" (v^^^tKit^tofem^^-t? 

n) TT0. 1 8 fi m«j7 W >J<9- >tfl- V* h 
[0 0 15] *e, ISST. 4i:i3V^T, ft^vSa. 

i^--> 3 >[p]|5:4-ss:^f So iL < (iTIBi- in 
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t*. :oti. v^^A^fr^ii "0" 
[0 0 16] ISST. 6K£v>T. 1X9*4 

rx "0" oiio^h/^-vol-ttitiBt 

So H2 (B) 14, 112 (A) i:ftCADl"f7'7 h 
v^^;^7^ "0" ^ftTtify^U-y 

2b & o 

[0 0 17] ±EO^y^l/-y 3 
v^^;^7^tM$«, fiTEJiWTdo 

do BP*>, IgST. 4"CKSfeLfcKje0»tt "3" "C 

[0 0 181X8 ST. 7li, 3fc^vS a l/--> 3 ><D 
B»3W3eiO«[3i*5**rfll(fi-4XS-C**o 

*5*»3^*!IBf**t*o »x.T^4v^ (NO. ) £ 
W\ IgST. 8 Kj3V*T\ v^^^T^^tit 
& 0 7 Al±C AD h±-C— #£JE3E 

?fL^o CADW 7* 

5^<o^SiKtw^bL*v>j: d *wi-4fc*-e*&o 

^-f 7X£^3S1-&:Si^ r'^f'f 5 l 0 

7X^A>f7^ "0" "+2 0 nm" tc^St/^o 

[0 0 19] 7^^fMltft, IgST. 

5 7^^^7^ "4- 2 0 n m" <D^TX^ 

[0 0 2 0] IgST. 6^i3V^T. "V^^^nM 

T -X ,, t2 0nm" <0 <h § O U vX h s<9 - 
**ffii-^>o SP*>> 7X^mM7X "+ 2 0 nm" T% 
W2 (B) ^«S-*"&*^«*»&o 

[0 0 2 1 ]*:, IgST. 7Ki3V>T. jJfJEE&O 

v*&v* (NO. ) i:*lJiff■r>2>^^ IgST. 8tc^3V^ 
T> -tX^v'nM " + 2 0 nm" frb 14 - 2 0 n 

m" HjeftS*fto 
[0 0 2 2] :©ft, IgST. 5 Ki3V>-<\ 
^(7^ 2 0 n m" T% *^v^ a U- v a >4"fir 
IgST. 6t:^^t, 7^^aM7^ "-2 On 

[0 0 2 3 ] JglLJLiC J: 0 , vx^MT* "0" O^: 
7X^^M77 "+2 0 nm" Oi^ iife^tC^X 
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[0 0 2 4] IS ST. 7 fc*v*T. BfjgE»*>**-> 
U^V3>«£/:, «WrL/:«^ (YES. ) 

tut* mft^A?<vwi&izm&%wm*i&m-f2>i:mz 

§&WXl$, "ME F (Mask CDdeviation Enhancement 
Factor ) " Sr^ljffl-t^o "ME F" tt, Sft^** 
<^ ^ - >ThffiO If f> o £ * i K Jgjg; S jxfc/* 

"MEF" if, TEOjtlR*wH^$*Lr^& 0 "Electr 
ical Characterization of Across-field Lithografic 
Performance for 256 M bit DRAM Technologies" , Pr 
oc. SPIE in Symposium Photomask and X-Ray Mask Tec 
hnology II, Hideo Yoshikawa, Editor, Vol. 2512, pp. 2 
18-225,1995.(J. Iba, K. Hashimoto, R. Ferguson, 
T. Yanagisawa andD. Samuels) 11 3 li. "MEF" £f£ 
W~tZ>tztb<Dmx$>Z> 0 

[0 0 2 6] 113 Kyjk-tX 9 £ "MEF" ff. 

( A L m) fcl/y^h<Otttta ( A L r ) <t<0<®£ 
(ALr/ALm) k IT 5e* £ ftho M E F \*m±0k 

& 0 

[0 0 2 7] S3*tt^J:?i:, Sife-v* * 
^->\f-ffi<!0lf ibo^fi, "MEF" ZmtZZblzX 

"M E F > 1 " <7)t£, Ui/Ah<Ds**->^'&<Dl$b 
•^lit ®^*^<0^*->^mtOtf *>o§ J: «9 
xWN>^$ft|,:ii:i:5o £0 "MEF" Srfljffli" 
H(f, ftjtr?* >4>4>-C\ -J-O-tfeOlffeo 

[0 0 2 8] ±ISO*^*flJffiL. ii^iiit 
ii> IgST. 9Ki5Ht\ CAD F^TO 
/t*->fc:i$*t* "MEF" Slfflt^e I8ST. 9 
TN*. "MEF" l/y^F/^->«ta (A 
CDresist) /CADl/^7^h/^^ X^jRtltffi (A 
CDmask) ^^iLTfffif^ (CD:Critical Dimension 

) o 

[0 0 2 9] Hi 4 fi, ISS T. 9 xn& 2 ixtz "ME 
F" C AD W h±lc**Hk Ltf LfcHT 
£>&o E34 tc^-t «t 0 K> "MEF" If, CADWT 

& 0 "MEF" CADl/^frn/^ 
^-V^t&cOlf feo* J: OJKL^S-t-^SfiSJJr 
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[0 0 3 0] #CK, IgST. 1 0Kj3V>T, CADI/ 
>f7-> hA^-XOt^?), Jfctfcft "MEF" tf-k^^ 

ii^aait^o -oiioiiiitii -mef" 

3^**v^>J^v^«:apJ»f+4/;J60*««t 1. 5 1: 
m^LtZo -fit, l4C^tJ:^:, "MEF" tf 
1. 5JBLti:4*«»rA, B*. "MEF" ^Iv^I 

[0 0 3 1 ]*!:, I8ST. 1 1 \z&\,*X . Wffi $ *i 

^^^MJftti^t, (1) CADWT* h A 
*->0 "MEF" **itiU (2) CADl/^7-) 
h/^-XOf*?,, "MEF" v>ffi}Jr*i4ffi 

i> (3) mmztitz "mef" #*§Him** • 

[0 0 3 2 ] ±E«J»*#+*«*^^*0***ffi-C 

mmmm^^x^^o for. myt-?A*<omft^& 
20 ztrfrnttzzo 

[0 0 3 3] L*tiO«H3*CJ: f)»g*fL&8l*«[W 

*f, Sttj^ ] j Trt*^»jfit*o z-<r>tztb, myt-?x? 

^ 4: L L ft v** - 7 «B tc JgjA S ftfcffll JUB'< 9 

[0034] [» 2 o^jfe®®] ±e» i (onmrnrnx 

30 if "MEF" * f **v^/h*v»**fl»fi-&fca6*z, $> 

zmmm (jwMauiii. 5) *Rjeu -mef- t 

XalMiifcSrJtRU "MEF" tf**£v^vh£v^£« 
BfL/co Ltf»U "MEF" #*§v*;^*v****yBr 
1"**:*l±, RjgL/iaipfWtiittt+***lir*9Tft 

[0 0 3 5] CO»2 0^«liJg»(i. "MEF" «l 

S-^-tfflLtLU, H6l±C ADl/^7^ "ME 
40 F" 0&*^/TtiT^^o 

[0 0 3 6 ] II 5 IZTF't & -9 * 1 OHJfcJ&SSKJ: ^ 
RflLfclSST. 1-IgST. 9i:LWot, C 
ADUJ TV h;<?->co "MEF" igSt^o ^ 
tl, X?iST. 1 2^i3V^T, >^^->S- "MEF" S 

>^ "MEF" (7)ii:J:ot, 0^0^- ^^4^ 
It^>o HI 6 U^-t i 9 fc, 

GROUP. 1 : 1.5 ^ MEF 
GROUP. 2: 1.4 ^ MEF < 1.5 
50 GROUP. 3! 1.3 ^ MEF < 1.4 
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GROUP. 4 : ME F < 1.3 
<D 4 o <D 9')V- -f izfrm L tz o 
[0 0 3 7] I8ST. 1 3 Kj3V>T, 4ocD?* 

fr--7ff>tp"c, "MEF" v^fl'-yfcS!* 
tt9ffcf&5£1-*o IP*>, GROUP. 1 *»fiflB8tfcJ&5e-*" 
& 0 @6 K&HTIi, GROUP. 1 tC-g-tttSgflffA, Bri* 

S!lftffiJlrU»s£S*.*o 

[0 0 3 8] iOiTl32^1Ifitli, (1) 
CADWTSW^-XO "MEF" £ft tU L> 

(2) CADl"f 7^ F^-Vt "MEF" ft©/ 
*-7K35*U (3) "MEF" ittt*|v>^ 

[0 0 3 9] IOJ:iii2»ilfStiboT^ & 

^<§ffiW£, iWfttt»rK»3e-CS*o icT, HOI 

[0040] itz, m2<Dmffi.j&mx'i±, cadmt 

VY'*9->* "MEF" ftOSOV-m^lgU "M 
EF" #*fc*§v»*Oi/-:7*Hftttj?fC}B5£-J-&o £ 
<9fcfc, "MEF" *«^:*v^/hSv»*»*iWI8f-t&|gijS 

[0 0 4 1 ] «t o T, »2*>2Ufc®ffi-CMt "MEF" O 
ff^lK-C, "MEF" §v»tfvhSv» *»**(] »rf 

[0 0 4 2] [f 3^I»i] ±E»K *2«OHJfc 

[0 0 4 31 L^U d<05^{i, *^fl/^->^ 

v ? & £ t A J "C # & o 
[0 0 4 4] H7(i, Y- Y'*9->m<F>fflfr?*9<0 
CADV-fT-Jht/TtH, H8I±, ft 2 0>£*ftJBffiK 

Hlfffc "MEF" <0^=S-^1-B-C**o 
[0 0 4 5] IH8(:^tj:i GROUP. 1 \z-£itlZ,W 
ffiAs B, C^afi«»flwjijeS*i4o ££>«!: £ 

[0 0 4 6] [ft 4 0>&tmffl ±3E* 1 -ft 3 OIISI 
^®T-I± "MEF" Olii)?-, C A D l"f T * h <T>±X 
9>*<9->\zlttLXff<ot:W* "MEF" C5»ffili, C 
A D U -Y 7 hco^O^-^-XC^LT^^tTT £t 
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[0 0 4 7] 119 IZTji-f*- 1 \Z>f- %=i- 
frWB&S*9-> (Field Area : "FA" ) 

~> (Active Area : JilT "AA" ) ±fc 
KSMPSft* WC*ab* 0 *>, "F 

A" ±'<*->fcSfc4»#ttElfti: LTlMBU "A 
A" t&&2>Mfrl* h-7 >i/X9<r)V- Y t 

LT««B-*-*o Y?>*JA9<DY- Y tLXfe&-ti> 

"AA" loy- ^-feOfJai*, 

I* , h 7 > v * 9 £o# -a \zummw-r * & h x $> * « 
[0 0 4 8] bp*., ft 4 <numrmx\i. y- y^9~ 

><75?*>> "AA" /^-Vtt^S/^-^* "ME 

"mef" ^atm-r^o 

[0 0 4 9] S10I4> z<n&W<nm4<o%W&M^& 
*Sjt-7^^0^3fc^fe*^1-S£nm, 0 1 HiCAD 
U-f 7") hKfffc "MEF" Ofl-***i-|2-C**. EB 
1 OKSH-J^K, ftl OXfltiBSKJ: «?8L/:I8 
20 ST. 1-IgST. 8i:L^ ! ot, i^v^l'- 

[0 0 5 0] IgST. 1 4 lCi3V>T, "ME 

F" &'*9->i&fe1rZ> 0 BP*>, HI 9 (Z^L, 

7t«fc-?tc, y-W^-voH, "A A" s*9 — > b 
M%&'<9->* "MEF" VK«f£ 

[0 0 5 1 ] IgST. 1 5KJ3V>-C, #j£Lfc 

"MEF" £3tiU-?-£ 0 IgST. 1 

6lzi3^X^ SftfcLtz'*9->Wfrb> it&tt) "ME 

30 f" v>e^fSrwm-rao ^<om4ommMmx 

(±, "MEF" £v>rivh$v^S-flffirt 

jff 1 cD*»12Slt|B]«H 1 . 5^^L/Co * 
LT\ 11 1 1 tc^-f J; n \Z^ "MEF" #1. 5fi±i 
^i^^fA, B> C*, "MEF" tf±£^mmtLX 

[0 0 5 2] ^C, IgST. 1 7 lCi3V>T\ Wm^tL 
fcfiSrA, B, C^, m?fr?X9<D^&imz>?z*b<DW 

jtv^^OlftS*ft-C** fc> (1) CADU-fT"? 
40 ^^-vrot "ME F" *Wttit2>'< 9 - >i 

^l, (2) wjesftfc^^-vo "mef" 

(«L, (3) 4f^gflfc/^->0+*f>, "ME 
F" *»*#v»ttBfSr«|ffiL, (4) Wtt&itfc "ME 

[0 0 5 3] ;WJ:-)^g4 0||*Iif*oti, ^ 

MiJgS8i:IB]«oa**»*£i:3i f T*4o 
50 [0 0 5 4] Jt, i4«tlfim "M EF" £ 
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"ME F" i&iii-t 2>tztt><DmW*fSH&mr~£ 

mm^mizx ^m.mLtz^m\zLtz^<>xmA,tzi)K m 
2 (ommrm t k «t r» urn l tznm \z Ltzw^ n^i 

[0 0 5 5] [» 5 O^ttJBSR] HI 2 (A) ligftv 
X^OCADlz-f T-> V £^-f0. il 2 (B) l±*|g 

[0 0 5 6] 0 12 (A) izyji-f X -5 fc, CADU'fT 

*UottU 0 12 (B) K^-fJ: "5 K, HF^coS*^^ 

[0 0 5 7] 112 (A) IC^-f CAD WT-> h 

H 1 2 (C) iZTfrt X 7 K, #tcn-^-c^#f 
or-fev^TMEFri^iflBf^i-U 1 0 

loo5 8] ;©i ? zmffiimm-fzcotf, i5©i 

*fc®SST?*4o 0 13 (A) (±£<D»9i«>*5 0£ifcj& 
Stlc^SC AD U>f r •> h ^/Ttlt^S, 

[0059] 013 (A) IC^i-i n £ Of! 
MMmxii, CADI/'fT') hOn-t-c*, ^ 

J:3K, CADWT^h^n-^-c^ HP£cD®:ft 

-7.**<av**- >u-g-a:-t* J: ? izmmi-2>z\ tx, 0 

13 (B) uarfj: n ic, c ft*1S 

*£l OlCjSV^Tt, -> 5 jl U--> a VdWfcft^ffc^C 

t« niti o*«, w&mmiz&grKMiftixLtTmm 
zmm-f&z.ttfx£2> 0 

[oo6o] [me^mMMmi ±&mi ~*5<onis 
roiftawf/M xizmm-r&mtfc-?*? \znm%)X'& 

[oo6i] c ft wsfeia: 

ffivrsuxiztem-tzmftTx? cwl, »sspgw 

■r, itv^;v-y-y htitsni-o awn 

&X& 0, »;Lr*SI»KtK»$ft«»t*»tftl;jr$:5> 
[0 0 6 2] ioT, iB)ftffiBf<0»S:ia«J=S:«:Ua3fe-f 
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i-H, ftizMmm&iz&m-fzmifrvxinzis^x 

-fa — taj -C*S o 

[0 0 6 3] 0 1 4 tt, - o&ggojff 6 oUttSSCff 
£S:)fc-7;*^o^;£ft£*-fSlft0T-<fc£o 014C 
^ti;?!:, fK 1 0«tiSi: J: D Rl LtI8 S T. 
1-IiST. 9CL»ot, CADK7fl-^? 
-><7) "ME F" 

[0 0 6 4] ISST. 1 8Ki5V»-C, 

10 K#-i§-$- "ME F" A*±#V^JlllC#-^-t*o IS 
ST. 1 9U£V>T, SiJft@F^€8ScmrtT-#-§-)ljI^Iii 
ftWi:^tt*o £©*6 0>5USJB»U£v>TM\ SO 

[0 0 6 5] iwi^^e^ftiitfcotk # 

[0 0 6 6] 4fc, »6«Hife®K-CJi, Bfcj&K&rt 
■c, "M EF" ^§v^jii(csijsffi^(cJi^i-So :<o 
20 gecsnittt, afiffiBrwabWKfcft-cv* 

[0 0 6 7] [8 7 <0HJ6JB»] -tE* 1 ~ * 6 <0Hi& 
;e£ft&v> 0 ItOLS Ifli, ^fv»^v»rat «fc 

so h 9 > 'j * 9 -j -fo^mzms^iz^^Lx 

"ME F" t5^§ v^@Bf(±S5t-7^^SrtT*t5{J 

[0 0 6 8] L^L4**f., ^t, #«4tfeOh5> 
30 ^^^**lo<o-^^ytc^»$ftSpJtltt**?Sv^ 

rf<D-nft^mm^zmwzixz^m'&L-t)' t hz><> ep*>, 

vX-r^ L S I T-^So 

[0 0 6 9] y^fALSItli, 7"n -b y -9- izftS? 
*t&o ->*y ^^(OlilK, DRAMtc-ftftSixa^^U^ 

Slt-li "M EF" <D*.£^ffimW. D RAM7"d y ? 
iz%<p Ltz <0 , 2oS^^li7"n-b -y t7"D -y * (c^^ Lfe 
40 ijtii t iiftfrizmfeztiZo ;<oi d^5l^50 J %^ 

[oo7o] %7 nmmMWJt. mft-?x?<nmmig; 

<DWft%J-&$:fa±.mtZ>C\t*Bmt1-h<, 015 

-J5 ft * ^ -f SI ft 0 f ab Z> o 
so [0071] Eli5i:^tJ:i^ ^irolllii:i 
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DRWLtlgST. 1-IgST. 9»:U#ot, 
CADV^T^ "ME F" ZM&ir&o >X 

IC. IgST. 2 0l:^t, CADl/'f7')ht¥I 

[0 0 7 2 ] HI 6li7n y ? %%<n— WtStHt* 
£<> [HI 6t:/TtJ:^:, :/n ? ^fijco— W4. CA 
D V 4 7 f? h Sr¥ffiW^ 8 »(B (BLOCK. 1 -BLOCK. 8 ) 

[0 0 7 3] *f:> IgST. 2 1i:iv^ 9 
* (BLOCK. 1 -BLOCK. 8) fei:, "ME F" ^i^i 
Bff^«6mi-^>o XgST. 2 2l~i3V>r. 

(BLOCK. 1 -BLOCK. 8) "ME F" v> 

ffi gf * wmwm KJiJg 1" & o 

[0 0 7 4] Z<D£ n ^gy^SWST^oT^ « 

i o%mm t n*ic«*v^ * l < *** 

[0 0 7 5] *7*5**«»-CHU ^ ^ 

(BLOCK. 1 -BLOCK. 8) ftK. iBftttBf* f lt3eS*t*^ 
r. afittM^atjt^^^O-ffl^U** L&^o Jo 
r. »7 0*»JBffiJi. «3t"7^^0«BEfllfeoffirt*& 

[0 0 7 6] ft*. *7 0|gJfc®»*i. *1-*60H 

ifc^SI t «*^fc-*r nasi- £ i t ri*r § & o 

[»8 0H*fcJBffi] ±E* 7 ©**»»-TNi. CADI/ 
L/co L*U ^n^&HWSli, Bitten y*4j 
[0077] 817li> $M ^HifeJKB^^^^a ? * 

5hM*>ifioW*JF+ mrab&o Hi 7 n^i - X 7 c 

BLOCK. EEPR0M. BLOCK. DRAM. BLOCK. LOGIC . BLOCK. SRAM 
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<b. yn^^^H^Wo fit, v^iU-^2 
io ii. S^o/:yn^7Ai;L^ ? ot, (1) CA 
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14 

* [iii i] hi i i±z<Dmw<Dm4 <r>m.nwm\zLtzi)* 

Ho 

[HI 2] HI 2 (A) \±m±T * ? <T> C AD V 4 7? 

hSrTjrtlk HI 2 (B) teH^CDS^"?;*. ? £jjrf 
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